Complete alanine scanning of the two-component lantibiotic lacticin 3147: generating a blueprint for rational drug design.
Lantibiotics are post-translationally modified antimicrobial peptides which are active at nanomolar concentrations. Some lantibiotics have been shown to function by targeting lipid II, the essential precursor of cell wall biosynthesis. Given that lantibiotics are ribosomally synthesized and amenable to site-directed mutagenesis, they have the potential to serve as biological templates for the production of novel peptides with improved functionalities. However, if a rational approach to novel lantibiotic design is to be adopted, an appreciation of the roles of each individual amino acid (and each domain) is required. To date no lantibiotic has been subjected to such rigorous analysis. To address this issue we have carried out complete scanning mutagenesis of each of the 59 amino acids in lacticin 3147, a two-component lantibiotic which acts through the synergistic activity of the peptides LtnA1 (30 amino acids) and LtnA2 (29 amino acids). All mutations were performed in situ in the native 60 kb plasmid, pMRC01. A number of mutations resulted in the elimination of detectable bioactivity and seem to represent an invariable core within these and related peptides. Significantly however, of the 59 amino acids, at least 36 can be changed without resulting in a complete loss of activity. Many of these are clustered to form variable domains within the peptides. The information generated in this study represents a blue-print that will be critical for the rational design of lantibiotic-based antimicrobial compounds.